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TEXHIYHMX CTAHUIAX, a QyHKIIA 4, 3
1

TOYKHA 30py BIIXUJICHHS B
MaKCHUMAaJIbHOTO BIJICOTKOBOIO 3HAYEHHS
3arajJbHOTO Yacy MPOCTOI0 Ha TEXHIYHUX
CTaHIIAX.

Cnig 3a3HaunTH, WO Tpu (POpPMYBaHHI
MOJIeJl BU3HAUEHHS MPIOPUTETHOCTI Yy
BIJIMTPABJICHH] TMOi3/11B HEOOXITHO 3aKJIACTH
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yMOBY, sika 3a6e3neunth 100 BimcoTkoBe %o chasu na T3
3HAYEHHsI OOIry BaHTA)XXHOTO BaroHy IpHU Puc. 3.I'padiuna inTepuperaris
J0JIaBaHH1 TapaMeTpiB p;, p,, ps, TOOTO (yHKIIH IPHHATEKHOCTI Hp -

O, =ps+ p,s+ ps =100%. (12)

Takum uynHOM OylI0 BHU3HAYEHO OCHOBHI MapaMeTpH BIUIMBY HAa EKOHOMIYHY
CKJIaI0BY OOIry BaHTaKHOTO BaroHy (p,,p,,ps) Ta copMoBaHi BimmoBimHi (yHKIii

IPUHATICKHOCTI, K1 aIeKBaTHO X OMHUCYIOTb.

[Ticast Toro sik OyJio BU3HAYEHO OCHOBHI MapaMEeTpU CTa€ MOXKJIMBUM OTPUMATU
KOHKPETHE 3HAYCHHS MPIOPUTETIB II0JI0 YEPTOBOCTI BIAMIPABICHHS MOI3IIB 31 CTaHIIIN
HUITXOM (POpMYBaHHS HEYITKUX MTPABHIL.

BucHoBxu

Takum uYwHOM B JaHId HaykoBii po6oTi Oyno cdopmoBaHo yHKIIIT
MIPUHAJIEAKHOCTI Hows My Ta [y napamMeTpiB p,, p, 1 ps. CHOpMOBaHUI KOMILIEKC

GyHKIIA TPUHAIEKHOCTI HAJACTh MOXJIMBICTH B ONEPATHBHUX YMOBax BH3HAYaTH
MPIOPUTETHICTh BIAMPABJICHHS MOI3/IB 3 PO3MEXKYBUIBHUX IMYHKTIB B 3aJIEKHOCTI BiJl
BIJICTaHI MPSMYBaHHS MEBHOTO MOI3[y, 4acy HA BHUKOHAHHS BAHTAXKHUX oOmeparii 3
BaroHaMd B JIaHOMY IIO13/ll, Ta 4Yacy Ha NepepoOKy MOi3diB pPI3HUX KaTeropii Ha
NOMYyTHUX TEXHIYHUX cTaHligx. OcTtaroune QOpMyBaHHS MOl palioOHaJIbHOTO
NPOCYBaHHS TOI3/1B MO MUIBHUIIX TIPYHTYETbCS HAa BU3HAYCHHI MapaMeTpiB, sKi
OKa3yIOTh BIUIMB Ha €KOHOMIYHY JOLLUIBHICTH MEPEBI3HOTO IMPOLECY, a caMe TEPMiH
JIOCTaBKH BaHTAX1B Ta KIJIbKICTh BaroHiB 3 MPOCTPOYEHUM TEPMIHOM B COCTaB1 MOi3/a.
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NHOPOPMALNMOHHASA TEXHOJIOI'UA ITPOT'HO3UPOBAHUA
C OHEHKOU PUCKA HECTAIIMOHAPHBIX BPEMEHHBIX PsA/10B

VY po60Ti BUKOHAHUH aHalli3 ICHYIOUMX 1H(OPMAIIHUX TEXHOJIOT1H MPOrHO3YBaHHS YaCOBUX PAIIB B
iHpopmaniiftanx cucreMax. I[lokazaHo ixHI HemoJiku. J[aHO BH3HAYEHHS <PHU3MK IPOTHO3Y».
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Po3pob6iieno iHdopmarliiiHy TEXHOIOTII0 MPOrHO3YBaHHS 3 OIIHKOK PU3UKY HECTalllOHAPHUX YaCOBHX
PAIIB.
KirodoBi croBa: iH(opmMaliiifHa TEXHOJIOTIs, TPOTrHO3yBaHHS, YaCOB1 PSJIH, OI[IHKA PU3HUKY IPOTHO3Y.

B paGote BbINOIHEH aHaIM3 CYIIECTBYIOUIMX WHGOPMAIMOHHBIX TEXHOJIOTUHA MPOrHO3UPOBAHUS
BPEMEHHBIX PSAIOB B MH(POpPMAMOHHBIX cucTeMax. [loka3aHbl ux HemocraTku. J[aHO ompenencHue
«puCK mporHo3a». Pazpaborana nHdpopmanroHHas TEXHOJOTHS MPOTHO3UPOBAHUS C OLIEHKON pHCKa
HECTAIIMOHAPHBIX BPEMEHHBIX PSJIOB.

KnroueBbie croBa: MH(OpMalMOHHAs TEXHOJOTHUS, MPOTHO3MPOBAHUE, BPEMEHHBIE Ps/bI, OLICHKA
pHUCKa MporHo3sa.

The paper contains the analysis of existing infdiomatechnologiesfor forecasting time series in
information systems. The disadvantagesof such nméition technologies have been reported. The
definition ofthe term "forecast risk" has been giv8he information technology toforecast non-
stationary time series with risk assessment hasdsxeloped.

Keywords: information technology, forecasting, tisexies, forecastrisk assessment

BBeaenue. IlocTanoBka 3aa4uu B 0011IeM BU/IE

B mnocnennee necsatunetue HAOMIOJACTCS CTPEMUTENbHBIA POCT KOJIHMUYECTBA
nyOJIMKanui, TOCBSIIEHHBIX  CepBUC-OpHeHTHUpoBaHHOH  apxutekType (COA)
noctpoeHus nHpopMannoHHBIX yrpasisromux cucreM (MY C) [1 — 7], cTaBiieir HOBbIM
JTAllOM pPa3BUTHs KIMEHT-CEPBEPHOM apXWUTEKTypbl. Ha ceromssmmHum 1eHb
KpYMHEUIINe MUPOBBIE pa3pabOTUMKU MPOrpaMMHOr0 obecreueHusi, Takue, kak |1BM,
Microsoft, Oracle, Intel, JBoss, TIBCO, Diasoft np. mus nomynspuzanud u
NOJJIEPKKU KM3HEHHOTO IIUKJIA CO3/IaHMsI MHPOPMALIMOHHBIX cucTteM Ha ocHoBe COA
npeajiaraT pa3HooopasHeie miathopmsr [1, 3, 4].

COA npeanonaraer moxayJibHoe mnoctpoenne MYC ¢ MNOMOIIBIO CEPBUCOB
(cayx0), UMEIONUX CTaHAApTU3MPOBaHHBIE MHTEpdeichl oOMeHa maHHbBIMU [1 — 6].
CepBuc npencrapisieT co00OM 3aKOHUEHHBIM OOBEKT, KOTOPBIN BBIMIOJIHSIET OTIEIHHO
B3ATYIO 3a/l1ayy IPHU €ro BbI30BE U MMEET BO3MOXHOCTb MPUHUMATh, 00pabaThiBaTh U
BO3Bpamarh nHdopMmarmio [1, 2]. Kaxaplii 3 cepBHCOB SBIISICTCS CaMOJOCTATOYHBIM H
HE 3aBUCHUT OT KOHTEKCTA UJIM COCTOSIHUSI IPYTUX CEPBHCOB.

Takxe naHHas apXWUTEKTypa Jajla BO3MOYKHOCTh pa3pabOTYMKaM MPOrpaMMHOTO
oOecrieueHns BBIMOJMHATh MHTErpupoBaHue pasnuuyHbix MC 3a cueT HCmonb30BaHUA
CTaHIapPTU3UPOBAHHBIX MHTEp(DElicoB oOMeHa JaHHBIMH W Mojeisamu [5 — 6] u, kak
CleNCTBUE, oOOecreynsia HOBBII BHUTOK pa3BUTHS CUCTEM MOAJACPKKH HPUHATUS
pemenwnii (CIIIIP), koTopsle 0coOeHHO BOoCTpeOOBaHbI IPU PEUICHUHN 33]1a4, CBI3aHHBIX
C IPOTHO3UPOBAHUEM HECTAIIMOHAPHBIX BpeMEHHBIX psijioB [8 — 10]. Takumu 3amavamu
B HACTOSILIEE BPEMS SIBIISIIOTCS MPUHITHE PEIICHUM MO BHIOOPY CIJIAaBOB MPHU CO3AAHUU
CJIOKHBIX TEXHOJOTHYECKUX KOHCTPYKUMWA M arperaroB B aTOMHON MU aBUALIMOHHOM
npombltuieHHOCTH [11], moiepkka yrnpaBieHYeCKHX PEIICHUH Ha THIPOCOOPYKEHHUIX
[8], a Tarke mommep)KKa TPUHATHS PEIICHUN COTPYIHUKAMU OaHKOB IpH
00OCITy’)KMBaHUU  KOPIIOPATUBHBIX KIMeHTOB W T.a1. [12]. B  kaxmoit wu3
BBIIICTPUBEICHHBIX 33/1a4 PEUICHUS! MPUHUMAIOTCS 10 pe3yJIbTaTaM MPOrHO3UPOBAHUS
HECTAIlMOHAPHBIX BpeMeHHbIX psnoB (HBP), B BHIe KOTOpPBIX NpEACTABIISIOTCS
aHaJIM3UpyEeMble TEXHHKO-3KOHOMHMYECKHE mMokaszatenu. [locnencTBusi BbIOpaHHOTO
pELIeHHs HAPSIMYIO 3aBUCIT OT TOYHOCTH MOJyYEHHOIO IIPOTrHO3a.
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CyiecTByolye penieHuss OOBIYHO OCHOBBIBAIOTCS HAa JOCTATOYHO YAaCTHBIX
MOJIEJISIX, aJeKBATHBIX TOJIbKO B TEUEHHUE OMpPEAENIEHHOro mepuonaa BpeMeHu. OmaHako
pealibHbIE MPOLIECCHI XapaKTEePU3YyIOTCA HECTAlMOHAPHOCTHIO, B CBSI3U C YEM BO3HHKAET
HEOOXOJMMOCTh TIOCTOSTHHO BBIMOJHATH aJanTalMi0 MOJENEH K HOBBIM TEHICHIIHM,
YTO TPUBOAUT K MHOTOKPATHOMY pEHICHMIO 3aJayd  pa3paboTKU  MOJEIH
IPOTHO3UPOBAHMUS.

Kpome TOro, HeOOXOAMMBIM YCIOBUEM HAJEKHOCTH MPOTHO3UPOBAHUS
BPEMEHHBIX PSAIOB C UCTIOJIH30BAHUEM CTATHCTUYCCKUX MOJIENCH SBIISETCS COXPAHCHHE
B TPOTHO3HPYEMOM TMEPHOJE TE€X CTATHCTUYECKUX CBOWCTB W 3aKOHOMEPHOCTEH
BPEMEHHOTO psijia, KOTOpPhIE MPHUBEIA K TOCTPOCHHIO HMEHHO TOW MOJENH, Ha
OCHOBaHUHU KOTOPOH BBIMIOJIHAETCS MIPOTHO3. B TOM citydae, Korjja B MPOTHO3UPYEMOM
nepuoAe HWMEIOT MECTO H3MEHEHHs CBOWCTB HAOJIIOAaeMOro BPEMEHHOTO psfa,
NPOUCXOSAIINE B 3apaHee HEHW3BECTHBIH MOMEHT BPEMEHH IIOJ BO3ACHCTBHEM
reTepOCKETaCTUYHOCTH, MPUYEM CTOJb KapAWHAJIbHBIC, YTO TPEOYIOT HE TOJBKO
BBITIOJTHEHHSI TIEPEOIICHKU MapaMeTPOB MOJIENH, HO U M3MEHEHHUS €€ BHJa, BOSHHUKAET
HEOOXOJMMOCTh B OIIEHKE PHCKa MPOTrHO3a MOCTPOCHHOTO MO TAKOW MOAEIU. ITO
MO3BOJIUT 3a0JaroBpeMEeHHO MpHCTynaTh JuOO0 K pa3paboTke HOBOM Mojenu
IPOTHO3UPOBAHMS, TUOO K aJaNTaluy CYIIECTBYIOMENH MOIEIH.

Taxum 06pa3zom, moctpoeHre NHPOPMAITUOHHON TEXHOJIOTHH MPOTHO3UPOBAHUS C
OIICHKOM pHCKa HeCTanMOHApHBIX BpeMmeHHBIX psgoB (MTIIOP HBP) B UVYC,
MO3BOJIAIOIICH TPOM3BOANTh aBTOMATHYECKOE MOCTPOCHHE BHICOKOTOUYHBIX MOJIEIEH
IIPOTHO3UPOBAHMS M OIEHUBATh PUCK MPOTHO3a B IEJSIX MOBBIIICHUS 3PPEKTUBHOCTH
npunsaTus pemenuid B CIIIIP, sBisieTcss, HECOMHEHHO, aKTyaJlbHOM 3aJjauei.

O030p U aHAJIU3 3JIEMEHTOB CYIIECTBYIOIINX HH()OPMAIMOHHBIX TE€XHOJIOTHii
NMPOrHO3MPOBaHMs BpeMeHHbIX psiaoB B UYC

B cootBerctBun ¢ 'OCT 34.003-90 [13]undopmarnvionnas texuosorus (MT)
SIBIIIETCS. COBOKYIHOCTBIO TPHEMOB, CIOCOOOB M METOJIOB NPUMEHEHHUS CPEICTB
BBIUHCIUTENbHON TEXHUKU MPH BBIMOTHEHUH QYHKIMHA cOopa, XpaHeHHs, 00pabOTKH,
nepesavyy ¥ UCIOJIb30BaHUs JaHHbIX.

B Hactosimiee Bpemsi UT nporHo3npoBaHusi BPEMEHHBIX pPsIOB pa3padoTaHa
¢dparmentapao. B mmreparype [14 — 22] BHUMaHHE aBTOPOB CKOHIIGHTPHPOBAHO Ha
OTZIETBHBIX €€ AJIEMEHTaX: cOOp JaHHBIX, MEPBUYHAS 0O0pa0OTKa JAHHBIX, XpaHEHUE,
aHanus u T.4. Kpome Toro, cieayer OTMETUTh, YTO CPEeIn UCCIe0BaTeNeH HET €JUHOTO
MHEHHS O MOCIIE0BATEIHLHOCTH MPOBEICHUS aHAN3a BPEMEHHOTO Psiia M TOCTPOCHUS
ero Mojeiau MporHo3upoBanus. B uvactHocTn k. Xank B pabore [14] mpuBoauT
CJICYIOIIYIO TIOCTIEI0BATEIHHOCTh 3TAIOB!

Oran 1. CO60p MaHHBIX — TOJNyYeHHWE KOPPEKTHBIX MaHHBIX W 0oO0s3aTenbHas
IPOBEpKa MX JOCTOBEPHOCTH;

Oran 2. Penykiusi uiu yIUIOTHEHHE IaHHBIX — OMpEJeNIeHHe M3 COOpaHHBIX
JaHHBIX, HEOOXOIUMBIX /ISl OCYIIECTBICHUS TIPOTHO3UPOBAHHS;

Oran 3. [locTtpoeHne Moaenu U ee OleHKa — MOA00p MOJENU MPOTHO3UPOBAHUS,
HauboNee COOTBETCTBYIOIIEH OCOOEHHOCTSM COOpaHHBIX JaHHBIX B  CMBICIE
MUHUMHU3ALMU OIIUOKHU MPOTHO33,;

Ortan 4. DKcTpanoisinus BEIOpaHHOi Moienu ((pakTHUECKUI MPOTHO3);
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Oran 5. OneHka noJly4eHHOro MPOrHo3a — CpaBHEHUE NMPOTrHO3a C HAOII0AaeMbIMU
3HAYECHUSIMU.

Kuuop B.IL. B pabote [15] cocpenoraunBaeT Takke BHUMaHHE Ha MIarax, KOTOpPhIe
HEOOXOJMMO BBINIOJIHUTH [0 MPOBEACHHUs cOOpa JMaHHBIX U HEMOCPEICTBEHHOTO

NOCTPOEHUS Moelen IPOTHO3UPOBAHUS, U MPUBOAUT CJIEIYIOLIYIO
NOCJIEIOBATEIBHOCTD 3TAIIOB:

Oran 1. TlocraHoBka mpoOJIeMBl — YTOUYHAETCS OOBEKT MPOTHO3UPOBAHMS,
bopMyIMPYIOT LENb U 33Jla4d MPOTHO3UPOBAHUS, ONPEJEISAETCS TOYHOCTh U TOPU3OHT
POTHO3UPOBAHUS;

Oran 2. ®opmupoBanre o0bEKTa MPOrHO3a B COOTBETCTBUU C MOCTaBIEHHOMN
3ajauyel — ompenensercss CTPyKTypa OOBEKTa, CYIIECTBEHHbIE IEPEMEHHBIE,

YCTaHaBJIMBAETCS UX COMOAYMHEHHOCTh U B3aUMOCBSI3aHHOCTb;

Oran 3. COoOp peTpOCNEeKTUBHON W TeKyller uHbOpMaluu — ONpEeAeNaIoTCs
VMCTOYHUKU MH(GOpMaINK, pa3padaThIBAE€TCs METOJAMKA OTOOPAKEHUSI U MepepadoTKU
uHbopMaIuy,

Ortan 4. dopmanu3zanus 3a1a9u — pa3padaTbIBaeTCsa METOANKA (DOPMATH30BAHHOTO
oToOpakeHus HMHQPOPMAIIUU, OCYIIECTBISIETCS (opMamu3amnusi OMUCaHus OOBEeKTa
MIPOTHO3WPOBAHUS ¥ CAMOTO TIPOTHO34,

Oran 5. BpiGop MeTOAOB NPOTHO3MPOBAHUS U pa3paboTKa aIrOpUTMOB —
MPOU3BOAMTCS BBHIOOp MeETONa, HaubOOJee TMPUTOMHOTO IS TPOTHO3UPOBAHMS,
pa3pabaThIBaETCs AITOPUTM U OIIEHUBAETCS €r0 TOYHOCTb;

Otan 6. [IpoOHOE MojeNIUpOBaHUE HA PETPOCIEKTUBHBIX JIAHHBIX — MPOBEPSIETCS
MpaKkTUYEeCKass MPUrOAHOCTh METOJIa Ha OCHOBAHMM JAHHBIX MPEAbIAYIIEro Mepuoja
Pa3BUTHS CUCTEMBI;

Otan /. CoctaBiieHHe MPOTrHO3a — POPMUPOBAHUE CUCTEMBI KOJUYECTBEHHBIX U
KaueCTBEHHbBIX UHIUKATOPOB,;

Oran 8. Hcnons3oBaHWe pe3yjbTaTOB MPOTHO3UPOBAHMS — PE3YJIbTATHI
MIPOTHO3WPOBAHUS MCTIOJIB3YIOTCSI B COOTBETCTBUU C MOCTABICHHOW 3a/1aueil, BHOCSTCS
MOTIPABKU, TPUHUMAIOTCS PEIICHHUS.

3HauMTENbHO 0oJiee CTpOTasi MOCIea0BATENBHOCTh 3TanoB UT mpornozupoBaHus
MIPE/ICTABJICHA B AaHAIMTUYECKOM CIPABOYHUKE, COCTABIIEHHOM HAYYHBIM KOJUIEKTHBOM
B coctaBe AiiBazsHa C.A., bankunna O.4., bacaunoit T.JI. u ap. [16]:

Oran 1. IlocTaHOBOYHBI — ONpEAECICHUE KOHEUHBIX MPUKIAAHBIX Leleh
MPOTHO3UPOBAHUS, HA0OPA BXOJHBIX U BBIXOJHBIX MEPEMEHHBIX, B3aUMOCBA3b MEXKY
KOTOPBIMU HEOOXOAUMO ONPEIETUTh;

Otan 2. AnpuopHbId, NPEeAMOIETbHbIN — (OPMUPOBAHKUE TUIIOTE3 U JOMYIICHUN
00 M3yyaeMoM MIpolLecce;

Oran 3. MHdopMallMOHHO-CTaTUCTUUECKUN — cOOp HEOOXOAMMOM CTAaTUCTHYECKON
uH(popmaruy;

Oran 4. Crneuudukanus MOIEIM — OMNpeAcsieHne oOmero Buaa mojaenu (ee
CTPYKTYpPBI, NPEACTABISEMON B BHUAE CHUMBOJIMYECKOM AHAIMTUYECKOM 3alUCH, B
KOTOPOH Hapsiy C M3BECTHBIMH YHCIIOBHIMU 3HAYCHHUSIMHU MPUCYTCTBYIOT MapaMeTpHI,
YHICIIOBOE 3HAYCHHE KOTOPBIX IMOKA HE ONPECIICHO) C YYETOM BBIIBUHYTHIX THIIOTE3 H
MPEIOJIOKEHHNM;
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Oran 5. UccnegoBanue UACHTUGUUHUPYEMOCTH M HMACHTHU(PUKALMS MOAEIU —
ONPENEIICHUE BO3MOXHOCTH HAxXO0XJCHUS HEHW3BECTHBIX NApaMETPOB MOJEIH 10
MMEIOIIMMCS HCXOJHBIM CTATUCTUYECKHM JIAHHBIM M HX pacyeT Ha OCHOBaHUU
NpEJIOKEHHBIX TMPOLEAyp OLICHHBaHMUS. B cioyyae HEOOXOAMMOCTH MPOU3BOAMUTCS
BO3BpAaT K YETBEPTOMY JTaIly,

Oran 6. Bepuduxamms wmozenu (CTaTUCTHYECKOTO aHAIM3a TOYHOCTH U
aIeKBATHOCTH MOJIENIA) — HCIIOJIb30BAHUE PA3IMYHBIX TPOLEIYP COIMOCTABICHUS
MOJENBHBIX 3aKJIIFOUEHUH, OLIEHOK, CJIEACTBUN U BBIBOJOB C IEMCTBUTEIBHOCTHIO.

g uenoctHoro BocnpuaTtua cymectBytomied WT npornozuposanuss HBP
cienyeT oOpaTUThCAd K MHOTO(QYHKIMOHAIBHBIM CTATUCTHYECKUM IaKeTaM aHallu3a
JAHHBIX, CpeId KOTOPBIX HauOojbllee pacmpocTpaHeHue nonayumwn SPSS, SAS,
Statistica, STATGRAPHICS, STADIA [17, 18]Jlannbie mporpaMMbl IPaKTHUYESCKH
UJICHTUYHBI IO CBOUM BO3MOKHOCTSIM.

[Taxer mpuknaaueix nporpamm (III1IT) Statistica 8 (Data Mininge otiuume ot
OPYTUX CTaTUCTUYECKUX IAaKETOB, HMEET BO3MOXHOCTb BH3yaJIbHO HACTPAUBATH
TEXHOJOTHUECKYIO IENOYKY JIelCcTBUN TpoBeAacHus uccienoBanuii [19]. OcHOBHBIME
JTAllaMM aHAJIM3a JAHHBIX SBJIAIOTCS: 3arpy3Ka JaHHBIX; MOArOTOBKA TaHHBIX, OYMCTKA,
npeodpazoBaHue; aHanm3 JAHHBIX, MOJENUPOBAHUE, Kiaccudukanus,
IIPOTHO3UPOBAHUE; ITOJIYYECHUE PE3YJIBTATOB B 3aJJaHHOM BHJIE.

Ha «xaxnmom osrtane BO3MOXHA HACTpOMKAa W peanu3alus HEKOTOpPOu
MOCJIEA0BATEIBHOCTH JEUCTBUM Uil MPOBEIACHUSI BBIYMCIIEHUM, IMOCTPOECHHBIX IpHU
MIOMOIIY MOJENIEH U METOJ0B, MPEICTABIEHHBIX B JAHHOM IPOrPAMMHOM NpoayKTe. B
JIPYTUX NAKeTaxX IMOJIb30BaTENb ONMHUPAECTCS HCKIOUYUTENBHO HA CBOW OIBIT M 3HAHWUS,
KOI/Ia TOCJIEI0BATENIbHO  BBIMOJHAECT HEOOXOAMMBbIE JEHUCTBUSI [Jisi  PEIICHUS
npuKiIaaHon 3aaaud. [Ipu 3ToM ero AeicTBUsL TakKe MOTYT OBITh OMMCAHBI B PaAMKax
YeThIpeX ATANOB aHaJIM3a JaHHbIX, Bu3yanusupoBanHbix B [I1I1 Statistica.

Kak otmeuaet Opiio A.U. B pabote [18], omHUM U3 HEJOCTATKOB PACCMOTPEHHBIX
BBIIIIE MHOTO()YHKIIMOHAJILHBIX CUCTEM aHAJM3a JAHHBIX SIBISETCS OTCYTCTBHE B HUX
COBPEMEHHBIX aJrOPUTMOB, MOJETECH M METOIOB, pa3paboTaHHbIX 3a mocienHue 30
ner. BO3MOXHOW NPUYMHOW TaKOTO IOJOXKEHUS OEJ MOXKET SBIATHCA 3AKPBITOCTH
NPOM3BOIUTEISIMA  HMHTEp(ENCOB pacmmMpeHunid TporpaMMbl  (MOJIyJeid), YTO He
II03BOJIAET CTOPOHHUM IIPOU3BOAUTENSAM yCOBEPIIEHCTBOBATH IPUIIOKEHHE.

Kpome TOro, B TaHHBIX CTaTUCTUYECKMX MAKETaX B paMkax peann3oBaHHou UT
OTCYTCTBYET A3Tall KOHTPOJII KAdyecTBa IMOJYy4aeMOMl MOJENM MPOTHO3UPOBAHUSA U HE
IPEeayCMOTPEHA BO3MOKHOCTh BBITIOJIHEHUSI ABTOMAaTHYECKOTO BblIOOpa Haubosee
aJIeKBaTHOIO METOJa M MOJENIM MPOTHO3UPOBAHUS BPEMEHHOr0 psAna — (QyHKIMS
TaKoro BbIOOpa BO3JIOKEHA Ha Mojb3oBareis. Takxke B paccmarpuBaeMbix UT He
YUUTBIBAETCSI TO OOCTOSITENBCTBO, UYTO PEAbHbIE JIAHHBIE MOTYT OBITh IMOJABEPKEHbI
U3MEHEHUSIM HX CTATUCTUYECKHX CBOMCTB, 4YTO, B CBOK OY€pelb, INPUBOJIUT K
HE0OXOMMOCTHU BBITIOJIHEHHSI OLIEHKU pHUCKa MPOrHO3a.

[Ton puckom mporuo3a (PII) Oymem moOHUMATh BEPOSTHOCTh IMOHECTH MOTEPU
nosibzoBatesnieM MYC BciencTBUE NPUHATHS HEBEPHOIO PELICHHs, OCHOBAHHOIO Ha
IIPOTHO3€, BBIIIOJIHEHHOM C IOMOINBI0 MOJEIN NPOTrHO3MPOBAHMS, IApaMETPhl WIIU
CTPYKTypa KOTOPOW MOTJIM IIEPECTaTh COOTBETCTBOBATH AHAJIM3UPYEMOMY BPEMEHHOMY

psy.
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CrpykTypa MOJenM NPOTHO3UPOBAHMS BPEMEHHOIO psia MNPEACTaBiIsIeT CcOOOH
CUMBOJIMYECKYIO AHAJUTHUYECKYIO 3allMCh, ONpPENEISAIONIyl0 Habop omepauuil u
OTHOIIEHWA HAJ W3BECTHBIMH YHCJIOBBIMUA 3HAYCHUSMHU (IIPEICTABICHHBIMHU, B
OCHOBHOM, HCXOIHBIMH CTAaTHCTUYECKHMHU JaHHBIMH — TIEPEMEHHBIMH), a TaKXXe Hall
BEJIMYMHAMU, COJIEPKATENIbHBIA CMBICI KOTOPBIX ONPEAEIICH, a YACIOBbIE 3HAYEHUS —
HeT (B JITepaType OOBIYHO IMEHYEMBbIE ITapaMeTpaMy MOJIENN, HEU3BECTHBIC 3HAYCHUS
KOTOPBIX TOJIEKAT CTATUCTUICCKOMY OlleHHBaHu0) [16].

Takum o0Opa3oM, ImpeacTaBIseTCs] JOCTATOUYHO AKTYalbHBIM YCOBEPIIEHCTBOBAThH
cymectsyromyo ~ WUT  mporHo3upoBaHus,  YaCTUYHO  PEAIM30BAHHYKO B
MHOTO(QYHKIIMOHAJIbHBIX MAKETaX CTATUCTUUECKOI0 aHanu3a. Peanuzanus u BHEIpEeHNE
JAHHOM TEXHOJIOTMU IO3BOJMUT MOBBICUTH TOYHOCTh IPOTHO3a, OLEHUTH €r0 PUCK, a
TaKK€ JacT BO3MOXHOCTb aBTOMATHU3MPOBaTh IHPOLECC pa3pabOTKU  MOJEIH
nporHosupoBanuss HBP, B Buie KOTOpOro mpeacraBisieTcsl TEXHUKO-3KOHOMHUYECKAs]
uHdopmarus, ananuzupyemas B CIITIP.

IlocranoBKa 3a1a4u UCCIEAOBAHUS

[TocranoBky 3amaum mno cozganuto WTIIOP HBP B UYC chopmynupyem
CIIe YoM 00pa3oM.

Hana Tumosas CIIIIP, B coctaB kotopoii Bxoaut cepsuc nporHosuposanus (CIT)
HBP (x}. .. Taxxke [gaHbl KOHEYHOE MHOKECTBO METOJOB IIPOTHO3UPOBAHUSA
F={F,F,..F,}), MHOXECTBO JAMalla30HOB JONYCTHUMBIX 3HAYCHUN CTATUCTUYECKHUX
XapaKTePUCTHK S, KOTOPHIM JOKEH YJOBJIETBOPITH aHATU3UPYEMBII BPEMEHHOU Psifl
U1 00paboTKKU MeTolaMu F, TOpHU30HT MpOTHO3A t .

HeoOxomumo pa3paboTath KOMILIEKC METOAOB M MH(GOPMAIIMOHHYIO TEXHOJIOTHUIO,
MO3BOJIAIOIIMX O0ECMEYUTh TOCTPOEHUE MPOTHO30B C 3aJaHHOW TOYHOCTHIO H
YUYUTBIBAIOIIMX YPOBEHb pucKa mnporHoza HBP, B Buae koTopbIx mnpexncraBisercs
TEXHUKO-9KOHOMUYECKask nHpopManus, ananuzupyemas ¢ nomouisio CI1 B CIIIIP:

CHIPMCIH, CII(HTIOP HBP((X} 4 o F. St, 1)) ®{%} . ,

UTIIOP HBP: ncip®{x},, . ® MPG{ % . )} & f}, 1y ®

=17

® §0S® MCMII(F,S{f }.,
j=1

Mij} =TT

ssds®

nepBUYHON 00paboTku naHHbIX; MPC — MeToj pa3iokeHus BpEMEHHOro psiaa Ha

COCTABJISIIOIIME; s — 3HAYCHMsI CTATUCTUYECKUX XapaKTepucTuk cocrasisrommx HBP,

KOTOphIe (opMHUPYIOT UX cTaTucTUyeckoe onucanue; MCMII —meton cunTesa Moaenu

nporuosupoBanuss HBP; PMII — pesynprupyromas monens nporsosuposanus HBP;

MOPII — MeTox OLIEHKM pHCKa NPOrHO3a; {f}. , — YAaCTOTHBIE COCTABJIAIOIIUE
2

1.7

IIPOTHO3HBIE OLIEHKH PUCKA IPOTHO3A.
Pa3paboTka MH(OPMALMOHHONW TEXHOJIOTMH IPOTHO3MPOBAHUSL C OLEHKOM
PHCKA HeCTAIIMOHAPHBIX BpeMeHHbIX psaoB B UYC
B mnacrosmelr padbore mnpemiaraercs peanmusoBate UTIIOP HBP cnenyromei
IIOCJIEA0BATEIBHOCTBIO JTAIlOB, ONMCHIBAIOIIMX HCIIOJIb30BAaHUE METOHOB, MOJEIIEH,
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aJTOPUTMOB, MIPOTrPAMMHO-TEXHUYECKUX CPEACTB, OOBEIUHEHHBIX B TEXHOJIOTUUYECKYIO
HENOYKY M TMO3BOJISIOIIUX OOECHeuuTh COOp, XpaHEHHE, aHAIUTUYECKYI0 00pabOTKy
(ToAroTOBKY  JAHHBIX,  Pa3pabOTKy  MOJENIeld  MPOTHO3UPOBAHUA),  BBIBOJI
(mporHO3MpOBaHUE U OIEHKY PHCKa MPOTHO3a) TEXHUKO-YKOHOMHYECKON MH(MOpMAINN
C LEJNbI0 MOBBINIEHUS TOYHOCTH MPUHHUMAEMBIX pelieHuid ¢ ucnolib3oBanuem CII B
CIIIIP.

Ortam 1. IlocTaHOBOYHBII.

Ha manHoMm »Tame BBIMOJHSETCS. 3aJaHie MCTOYHHKOB TEXHHUKO-PKOHOMHUYECKOM
uHpopmanmu, anamusupyemoit B UHNYC, npencraBmsemoit B Buae HBP,
MIPOTHO3UPOBAHUE C OIICHKOW PHUCKa KOTOPOW HEOOXOJMMO BBHITIOJIHUTH; OINpe/eeHUe
rOpU30HTA TPOTHO3a t ; (POpMHpPOBAaHME MHOXKECTBA METOJOB IMPOTHO3UpOBaHUs F;
OIICHKA JMAIla30HOB JOMYCTUMbBIX 3HAYEHUW CTATUCTUYECKUX XAPAKTEPUCTHUK S O0S,

KOTOPBIM JIOJDKEH YJIOBJIETBOPSATH BPEMEHHOW Ppsii Uisi OOpabOTKHM METOJIOM
MPOTHO3UPOBAHUSI F,OF ; BBIOOP MPOJODKUTENLHOCTH TEepuoaa HaOMIoAeHUsS |
BXOJIHOM TIEPEMEHHOM M YacTOThl CheMa JAHHBIX, ONPENCICHUE CHUCTEMBI MEp, B
KOTOPO JTOJDKHA U3MEPATHCS BBIXOJHAS MEpEeMEHHasl, a TaKXKe MOTEPH OT HEBEPHOTO
MPUHSTOTO PEIICHUS.

Oran 2. Coop, nepBuyHas 00pabOTKa U COXpaHEHHUE JaHHBIX.

JlaHHBIN 3Tal MpenaroyiaracT BBHITOJHEHUE. COOp CTaTUCTHYECKONW WHGOpMAaIny,
NPUBEICHNE TaHHBIX K COMOCTAaBUMBIM M3MEPEHUSIM; OOHAPYKEHHE U UCKIIOYCHHE U3
BPEMEHHOTO psiia aHOMAaJbHBIX H3MEPEHUN; (HOPMHUPOBAHHME CTPYKTYpPHl XpaHCHHUS
JAHHBIX B XPAHWUJIUIIE JTAHHBIX; 3aIUCh JAHHBIX, MMPONICANINX MEPBUYHYIO0 00paboTKYy,
B XPAHWIUIIE TaHHBIX.

Peanu3zanuio HaCTOAIIETrO 3Tamna MPEAoKEHO 3aMMCTBOBATh U3 CYIIECTBYIOILIEH
WH(OPMAITMOHHON TEXHOJIOTHH TIPOTHO3UPOBAHMS. Pe3ynbTaTOM BBITOTHEHUS JAHHOTO

Oran 3. PazpaboTka MOJie11 NPOTHO3UPOBAHMUS

Oran 3.1.Pa3noxeHne BpeMEHHOT0 psijia Ha COCTABJISIIOLIME.

B pamkax Hacrosamen WT ¢ uenbr0 pas3inokeHUs BPEMEHHOTO psla Ha
COCTaBJIOLIME IIPEMIOKEHO HCIIOIb30BaTh YCOBEPIIECHCTBOBAHHBIM aBTOPOM METOJ
pasnoxxenuss HBP Ha cocraBmsironie ¢ momomipio mudpoBeix ¢unsrpoB (MPC),
pean3ainio KOTOPOro MOXKEM MPECTaBUTh CIAEAYIOUIUM 00pa3oM:

[ar 1. [IpoBepka rumore3bl O HAJIWYMM BO BPEMEHHOM psJ€ TpPEHIAa U €ro
ciaydailHocT ¢ momolibio Meroga  ®Docrtepa-Crtbroapra. Ecim psin ciiydaeH, TO
3aKOHYHUTH pacyeT, MHaue NePenTH K mary 2.

Hlar 2. Pacuer mnepuomorpaMMbl BPEMEHHOTO psia M €€ HOPMHUPOBAHUE
lam()=1(W/E(1), THOE I(vy HHTEHCUBHOCTh NEPUOJOrPaMMBbl Ha 4YacToTe V;, EY —
MaTeMaTHYECKOE 0KUIAHUE.

[lar 3. Onpenenenne MakCUMYMOB (ITUKOB) TIEPUOIOTPAMMBI HA OCHOBE MEPBOTO
JOCTAaTOYHOTO YCJIOBUS IKCTpeMyMa (QyHKIHH (1epBasi Mpou3BOIHAs (DYHKIIMH B TOUKE
MaKCUMyMa MEHSET 3HaK C IJTF0Ca Ha MUHYC).

[Iar 4. Pacuet 3HaueHUs apaMeTpa

Qo> In(T - 2)/2q), ()

C YYeTOM 3apaHee 3aJaHHOr0 YPOBHA 3HAYMMOCTH (] BBIJCICHHUS DIMKa B

nepuojiorpamMme; T — ITMHA BPEMEHHOTO psijia.
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[Ilar 5. Eciiv MHTEHCHMBHOCTH BBIJICJIEHHOTO Makcumyma mpeBocxoauT (1), u
¢daszoBas auarpaMMa MOATBEPKIAET MCTUHHOCTh THKA, TO BBIJACICHHBIH MaKCUMYyM
MPU3HAETCS 3HAYMMBIM.

x, OT f, rae f=FRy4j-t), FR(d) — mpoOnas wactp umcma d, V — 3HaueHHe

]

aHAJIM3UPYEMOM YacTOTHI, t — IPOU3BOJILHBIN BEIOPAHHBI MOMEHT BPEMEHH.

IS T-1
Mepa ynopsgodeHHOCTH (ha30BOM auarpaMMbl Q(v) =1- 7€ (V- VY, - V) =11
,:

1
(T-a)s
rJe s> — AUCIEepCUsl OTCYETOB Ha (Pa30BOM AuarpaMme; y — CpeaHee 3HaueHHue f,; y, —
J—1 daza u3 ynopsaodeHHbIX (a3 B MOpsIKE BO3pacCTaHHS 0J f,J f,J..J f; <1, a cama
BEJIMYMHA r, SIBJISETCS aBTOKOPPEIALMEH MOCIeI0BaTeIbHOCTH OTCYETOB Ha (ha3oBoi
auarpamMme. [Ipy XaoTHUECKOM paclpenieleHud TOYEK |n|<<i U Q ~1, B NPOTUBHOM
ciaydae r, OMuM30K K 11 Q <<1.

[ar 6. [ns kaxxa0il 4acToThl, KOTOpasi COOTBETCTBYET TOUKAM IMEPUOI0IPAMMBbI,
ONpeNeJeHHbIM KaK 3HauMMble MaKCUMyMbI, cTpoutcst mnosiocoBot KUX-punabtp c
y4eTOM 3apaHee 3aJlaHHOr0 OKHAa U mnopsaaka ¢uneTpa. g KpallHUX Touek
paccuuThIBacTCs (GPUIBTP HU3KUX/BBICOKUX YaCTOT COOTBETCTBEHHO.

[lar 7. BolaeneHre 4acTOTHBIX COCTABIISIONIMX BPEMEHHOrO psifia ¢ MOMOIIbIO
MOJy4eHHOT0 Habopa GUIbLTPOB. 3aBepiIeHUE paOOTHI.

PaznoxxeHue BpeMEHHOTO psja Ha cocTaBisomue ¢ nomomso MPC B
dbopManM30BaHHOM BHJIE€ MOXKET OBITh MPEACTABICHO C TMOMOIIBIO CIIEIYIOIIETO
BBIPAKEHUS:

MPC({x} 4.0 ={{ [ Fr,}..., { £ o Frk:i é, . 1,.1,}1
rae {f},.r — I—s1 BBIJICJICHHA 4YaCcTOTHAsA COCTaBJIAIOIIasA, Fr — YaCToTa

Jist  omnpeneneHuss BKJIAJa BHOBb PETUCTPUPYEMBIX 3HAYEHU  BXOJHOMN
nepeMeHHONH (BPEMEHHOTO psJla) B YACTOTHBIC COCTABJISIONIUE BBIMOJHSICTCS
NOBTOPHOE pa3JIOKEHHE BPEMEHHOIO psAja. B ciydae ecinu MOBTOPHOE pa3IOKEHHE
OpUBEI0 K HW3MEHEHHMIO KOJIMYECTBEHHOTO COCTaBa COCTaBISIOUIMX, JHOO K
3HAUUTEIBHOMY HW3MEHEHHUIO YacTOT COCTaBIISIIOIIMX TaK, YTO MX OTKIOHEHHE OT
OpeabIAYIIMX 3HAYEHU MPEBBICUIIO 3apaHee 3aJaHHO€ TPAHWYHOE 3HAYECHHE, TO
CUUTAETCS, UTO B CTPYKTYPE BPEMEHHOTO PsiJla MPOU3OIILIN CYIIECTBEHHbIE U3MEHEHUS,
NOBJIEKIINE 32 COO0I U3BMEHEHUE ONPEECICHHBIX PaHEE 3aKOHOMEPHOCTEM, BCIEICTBUE
Yero = NpPU3HAETCS  HEOOXOJAWMBIM  BBITIOJIHUTH  IMOBTOPHOE  MOCTPOEHUE
PEe3yAbTUPYIOLIEH MOAEIN MTPOTHO3UPOBAHUS.

Oran 3.2. PopMUpPOBaHUE CTATUCTUUECKOTO ONMUCAHUS UCXOAHBIX JAHHBIX.

PaccunThIBatoTCS 3HAUEHHS CTATUCTUUECKUX XapaKTEPUCTUK, KOTOPbIE O3BOJISIIOT
0XapaKkTepU30BaTh YACTOTHBIE COCTABJISIONINE, BEIUUCIECHHBIE HAa MPEbIIYIIEM I11are, 1
COMOCTaBUTh UX C METOIaMH MPOTHO3UpOBaHus F: (f,} 26 ®S {8

B cnyuae, ecin 3HAUY€HUS! CTATUCTUYECKHX XAPAKTEPUCTUK HE MPUHAIJIEKAT
MHOXXECTBY S, MPOW3BOAUTCS BO3BpaT K TIOCTAHOBOYHOMY JTaIly, BBITIOTHICTCS
MOBTOpHOE (OPMUPOBAHUE MHOXKECTBA METOJOB IPOTHO3WPOBaHUS F M MHOXecCTBa
JMANa30HOB 3HAYCHUN CTATUCTUIECKUX XAPAKTEPUCTUK S, TaKOTO YTO sOS.
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B cityyae BBINOJIHEHHS JAHHOTO 3TAla ¢ y4eTOM HOBBIX JaHHBIX U BOSHUKHOBEHHUS
BBIIIICOMIMCAHHOM CHUTYyallld, MPOU3BOJUTCS HE TOJBKO MOBTOPHOE (HOPMHPOBAHUE
MHOXKECTBA METOJIOB TMPOTHO3UPOBAHUS, HO U BBIMOJHSIETCS IMOCTPOCHHE HOBOU
PE3YJILTUPYIOIICH MOJICITU TPOTHO3UPOBAHMUS.

Oran 3.3. Pa3paboTka Mojeneil mpOrHO3UpPOBAHMSI COCTABISIOUIUX BPEMEHHOTO
psiia ¥ pe3yJIbTHPYIONIeH MOJICTH MPOTHO3UPOBAHHS.

BeinonHsiercst pa3paboTka MOJIeNiel MPOrHO3UPOBAHKS YACTOTHBIX COCTABJISIONINX
(MII) wu pesynprHpyOmeld wMojenu mporuosupoanus (PMII), npu momormu
MOJIYYMBIIETO JalbHEHIIee pa3BUTHE METOJa CHHTE3a MOJENieii MPOTHO3MPOBAHMS
HBP nyrem oObeauHEHUS ©0a30BbIX METOJOB MPOTHO3UPOBAHHS C YYETOM
cratTucTryeckux xapakrepuctuk (MCMII):

PMIT = MIT, +MIT,.. (2)

B ocHoBy wMmeToma mosiokeHa orepanus OObeIUHEHHST 0a30BBIX METOJIOB
OPOTHO3UPOBAHUS F=RM, U F=RM,, rie M — omneparop mnocTpoeHuss Mojeau
NporHo3upoBanus; R — omepaTtop NpOrHO3MpPOBaHUS, KOTOPBIA MO pe3ysibTaTaM
npuMeHeHus: omneparopa M Beruucnsger nporno3 HBP x7, Beruucisiercs ¢ yderom
HOpsJIKAa UX CJIENOBAHUSA. FoF =RM, +RM,(E-M,), Ile E —enuHnuHbIil oneparop Takou
9TO E{x} o A X oy -

Peammzanmst meroma MCMII  Moxer OBITh MpelCTaBi€HA  CIEAyHOLIEH
MOCJIEI0BATEILHOCTRIO I1ATr0B.

[Iar 1. YcranasnuBaercs i=1, J =X, FM =K.

[ITar 2. Pacyer 3HaYe€HMI CTATUCTHYECKUX XapaKTEPUCTHK s BPEMEHHOTO psja
FM(x) . DopMUpOBaHKE MHOYKECTBA METOJIOB IMMPOTHO3UPOBAHUSI W U3 0A30BBIX METOJIOB
IIPOTHO3UPOBAHUSA, I KOTOPBIX BBIIOJIHAETCA. sOS,, j=12..m,NJ. Ecom w=x, TO

IIPOU3BOMTCS 3aBEPIICHUE PaOOTHI.

[Mar 3. st BCEX i=1,2,..m, NeJ BBITIOTHSIETCS 00beqUHEHHE
K'=M,oFM =FM +M (E - FM) ¥ pacdeT Kputepus 3Q(HEKTUBHOCTH 1 =r (R,FM +R M, (E - FM)),x") .
g cimyvasi, KOrga FM =Xk, TO K'=M, U r, =r (RM,x"). ECITIU BBINOJIHIETCS HEPABEHCTBO
r {J,i}x, TO J=j, FM =K' U 3aBEPIIUTH paboTy.

[ITar 4. OOHOBIIEHHE WUTOTOBOM MojeNu TporHo3upoBanus FM: =), Fm=k’,

COOTBETCTBYIOIIE  MHWHHMAajIbHOMY  (MakKCUMaJbHOMY)  3HAUCHHUIO  KpUTEPHS
3} (HEKTUBHOCTH r | .

[lar 5. YBenuuenwue | Ha eaunuiy. Eciu i h, rae h —MakcumanbHOE KOJIMYECTBO
00BbEeIMHAEMBIX METO/0B IPOTHO3WPOBAHUS, TO BBIMOJMHSETCA IMEpexox K mary 2,
MHaue MPOU3BOJUTCS 3aBEpIICHIE PAOOTHI.

Ortan 4. Onenka 3QpGeKTUBHOCTH MOJEIN MPOTHO3UPOBAHMUS.

[lon »>ddexTuBHOCTEIO MOAETM  NPOTHO3UPOBAHHUS  TMOHMMAETCA  HaOOp
KOJIMYECTBEHHBIX  [OKAa3aTeliel,  OMHCHIBAIOIIMX  Hamboyiee  aIeKBaTHYI U
ONITUMAITBHYIO IO CBOEH CTPYKTYpE MOJECTIb.

BrinonHenne 1aHHOTO ATana NpeyiokeHo MPOU3BOUTH HA OCHOBE MTOCTPOSHHOTO
00001eHHOr0 KpuTepus 3¢ dekTuBHOCTH Moaeiel nporno3uposanus (GCEFM) [20]:

GCEFM =min{BIC|LBQ <c,|MPE[J 5} (3)
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rae Z —MHOXECTBO MOJieJiel MPOTHO3UPOBAHNS;
c2 —KBaHTHWJIb pacnpenesenus Xu-KBajapaT ¢ M CTENeHsIMU CBOOOIbI;

BIC =In(MSE) +((r +1)InT) /T OaifecOBCKMH  HMH(POPMALIMOHHBI  KpUTEpHid,

o0OecreunBarOIMi ~ MUHUMAJIbHYIO OMMOKY BBIOOpa CTPYKTYpbl MOJEIU H
YUUTBIBAIOUINHA CIIOXKHOCTh MOJENH, I/I€ r — KOJWYECTBO MapamMeTpoB MoOjeH; 1 —
JUITMHA BPEMEHHOTO pAIa;

17 —  CcpemHeKkBaApaThyeckas — ommuOKa,  XapakTepu3yrouas
MSE = ?e (XJ - ?J )2
j=1

IIPOTrHO3 3HAYCHUA X,

LBQ=T(T+2)p —*_
=1 T -

1

nrz — Q-<raructuka JIproHra-bokca, mO3BOJAIOIIAS  OIICHUTH

ABTOKOPPEILILUIO OCTAaTKOB, I'’/IC M —YHCJIO IPOBEPSAEMBIX J1aroB, aBTOKOPPEIIALINAS k-ro

T-k
NOpsZIKa, paccyuThbiBaeMasi 1o (Gopmyie rk:ﬁel(xj-i)(xﬁk-i), s? — JUCHEpCHUd
3 &
AT .
BPEMEHHOI0 Psa, X=re X —CpenHee {x} ., ;,
17 %-X — CpelHss MPOLEHTHAas OLIMOKA, IOKa3bIBalOIIasi CMEIIEHHOCTb

X
MPE =—¢ ~-—"100

i X
IIPOrHO3a OTHOCUTENBHO PEajbHbIX TaHHBIX.

B cimyuae HeoOX0quMOCTH OCYHIECTBIIIETCSA BO3BpAT K 3Tany 1 uisl paclIpeHus
MHO’KECTBAa METOJIOB IIPOrHO3UPOBAHUS U MOBTOPHOI'O MOCTPOECHUS PE3yIbTUPYIOIIEH
MOJIEIM POTHO3UPOBaHUs Ha 3Tane 3.3.

Oran 5. CocTaBieHHe MPOTHO3A.

[IporHo3upoBaHue BPEMEHHOTO psiia, MPOIIEANIErO NEPBHUUHYI0 O0pabOTKy Ha
JTane 2 M PasyioKeHHOTO Ha YaCTOTHBIE COCTABJISIOINIME, BBINOJNHSAETCS Ha t ILIAroB
BIIEpE]I C TOMOIIBIO PE3yNbTUPYIOIIECH MOAETH MPOTHO3UPOBAHUS:

SMIL({ ) o ) +MIE T o)+ +MI £ o) +

Ko .
+MHk+1({ej}j:1,...,T) =e_i{ fi} RS éj jren1e &K JTH LIt

[TomydyeHue TMPOTHO3HBIX OICHOK 10 HOBBIM JAaHHBIM BPEMEHHOTO psiia
npeaycMaTpuBaeT TMOCIea0BaTe/IbHOE BbIMOJHEeHHe JdTana 2, 3.1, 3.2, a 3arem
BBITIOJTHEHHE HEMOCPEACTBCHHOIO pacueTa Mporuo3a Ha ocHoBanuu PMII (2).

Oran 6. OrieHKa pricKa MPOrHO3a HECTAllMOHAPHOTO0 BPEMEHHOTO Psija.

B ocHOBY maHHOTO 9Tara MoOJOKEHO HCIONIh30BaHWE pa3pabOTaHHBIA B paboTe

Peamuzammss  meroma MOPII  moxer ObITh  TIpEACTaBlIGHA  CIEAYIOMIEH
MOCJIE0BATEIbHOCTHIO 111ar0B:

[Ilar 1. IIpoBepka rumoTe3 O HECTAUOHAPHOCTH (TETEPOCKEAACTHIHOCTH)
OCTaTKOB MOJIEJM MPOTHO3UPOBAHUSI C MCIOJIB30BAHMEM TecTa OJHIa. B ciyuae
NOATBEPAKACHUS HYJIEBOM THUIIOTE3bl O HAJIWYMU HECTAlMOHAPHOCTH B OCTAaTKax
MIPOU3BOAMTCS TIEPEXOJ] K IIary 2, B IPOTUBHOM CIIy4ae MPEANoaraeTcs, YTo0 ypOBEeHb
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pHUCKa TMPOTHO3a SBJISIETCS MPEHEOPEKMMO MallbiM M TOCJEAYIOIIME IIard JaHHOTO
METO/Ia HE BBITIOJIHSIOTCS;

[Ilar 2. PacyeTr Tekymiedl BOJATHIBHOCTH OCTaTKOB PE3YJIbTUPYIOIICH MOJIETH
MPOTHO3WPOBAHUSI TyTeM BbImodHeHuss ¢GuinbTparuss HBP ¢ ucnons3oBanumem
napaaurMel Jlonaxo-/[>xoHCTOHA, 00paTHOrO OWOPTOTOHAILHOTO BEHBJIETa TOPSIKA
1.1 nmpu mepBOM YypOBHE pa3jIoOKEHUA psiaa W (PyHKIUMEH [IyMOIMOJABICHUS
BunaxoBuua.

[IMar 3. Pacuer craTucthueckux xapakTepucTuk. crnekrp, AKD® u YAKD
BOJIATUJIbHOCTH;

[Iar 4. OnpexaeneHue CTPYKTypbl BO3MOXKHBIX Mojeiel pucka mporuno3a (MPII)
BbIpakaemMoro uepe3 BojaTwibHOocTh HBP ¢ momomipio paspaboranHoro Habopa
JTUCKPUMHHAHTHBIX (DYHKIUH U IepeBa pernenuii [21].

[IIar 5. Omnpenenenne mnapamerpoB MPII mo wmetony MakcHUMaabHOTO
paBIoNoa00us;

[Ilar 6. Omnpenenenne ¢ momompio GCEFM (3) okoHYaTeNbHOW CTPYKTYpHI
MO/IEIIH.

Hlar 7. IIporuo3upoBaHre BOJATUIBHOCTH C MTOMOIIBI0 pazpadorannoit MPII.

Hlar 8. HopMupoBanue mporao3a BOJATUIBHOCTH OCTAaTKOB IO IIKaJjie PIHOYHOM
BosatwiibHOCTH  (MVS) [22] w BbIIONIHEHWE OIGHKH pucka Tnporaoza HBP
BBITIOJTHEHHOTO Ha ocHoBaHuu PMII u Benuuunbl noTeps mnoisb3oBarenss UYC
UCIIONB3Yysd Tabd., 0000maIy0 pasiuunble auddepeHanu OIEHOK PHCKa,
npeaioXKeHHbIe B paboTax [23, 24].

Ta6nuna.OneHky pucka

BepositTHOCTB KauecTBeHHas
O6o01menHas KonkpeTuszamus M\y/S | TIOHECTH ToTepH UHTEPIpEeTALUS
muddepeHnpanusi;  CTEMEHU PUCKA MOJIP30BATENIEM | BEJIWYUHBI IOTEPh
nycC, % nonb3oBareist UYC
bespuckosaz 0-0,5 0 OTcyTcTBHE TOTEPH
Husie 00JacTh
MuHuMaIbHBIN 0,5-2 0-10 HusKie [OTeni
OnTuManbHBIN 2-3 10 - 25 P
JlonycTumbliit 3-4 25—-30 CpenHue norepu
¥ MEpeHHbIC Cpennuit 4-6 30-50 3HaUNUTEIbHBIE
MakcumanbHbIN 6-8 50-70 noTepu
MonHuie Kpurtnueckuii 8-11 70-90 If)pyléﬂme HOTepeH
Karactpoduuecknmii | 11-12 90 - 100 CODO KPYITHE!
oTepH

Oran /. Ilepenaya MoJeiau MPOrHO3UPOBAHUS.

[Tons3zoBatento UT mepemaercs paspaborannHas PMII ananmusupyemoil TeXHUKO-
PKOHOMMYECKON MH(popmaIuu, npeacrapieHHor B Bujge HBP, ero mporuos u onexnka
pHCKa IIPOrHO3a.

ArnpoOarnus npeioKeHHON HHPOPMAIIMOHHOM TEXHOJIOTUH BBINOJIHEHA B paboTe
[11].
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BriBOALI

0630p cymectBytonux WUT nporaosuposanust HBP, paspaborannsix AliBa3ssHoM
C.A., bankunnom O.4., bacaunoit T.Jl., Kuuopom B.IL., [I:x. XaHkoMm u Ap., a Takxke
pEann30BaHHBIX B MHOTO(QYHKIIMOHAIBHBIX CTAaTUCTHYeCKMX maketax [14 — 19],
MoKa3aj, 4YTO B HACcTOsAlIee BpEeMs OTCYTCTBYET OOIICTPUHATAs METOA0JOTHS,
pEerIaMEHTUPYIOIIAs TOCJIEI0BATEIbHOCTh BBIIIOJHEHUSI UX ATANOB, OMUCAHUS CaMHX
ATamoB pa3paboTaHbl (parMeHTApHO W OOJBIIMHCTBO W3 HUX JICKJIAPATUBHEI.
OTcyTCTBYET ATall, NOCBSILIECHHBIN OLIEHKE PUCKA MPOTrHO3A.

ChopmynupoBano omnpenenenue pucka nporHoza HBP B UWUVYC, BbeimonHeHa
MIOCTAaHOBKA 33J1a4H UCCIIEI0BAHUS.

[lomyuuna ganpHeiiee pa3BUuTUE MHPOPMALIMOHHAS TEXHOJIOTUSI POTHO3UPOBAHUS
BPEMEHHBIX PSIJIOB, OCHOBHBIM OTJIMYHEM KOTOPOH OT CYHIECTBYIOUIMX HWH(GOPMAIIMOHHBIX
TEXHOJIOTHI SIBISIETCA BKJIIOYEHHE W PEAM3alrs B TEXHOJOTMYECKOW LIETIOYKE 3TaIloB,
MO3BOJSIOIIMX IPOBOAUTH JETalbHBIA aHAIU3 COCTABILIIOIIMX HECTAlMOHAPHOIO
BPEMEHHOTO PsiZia U OCYILECTBISATH OOOCHOBAHHBIN MEPEX0]] K TOMY WM UHOMY METOIY
MPOTHO3UPOBAHUS, MPEABAPUTEIBLHO HCKIIOUMB W3 PACCMOTPEHUSI METOJbI, HE
YIOBJIETBOPSIOIINE CTATUCTUYECKOMY OMTUCAHUIO UCXOHBIX JAHHBIX, 4 TAKXKE BBINOIHSTh
OLIEHKY pPUCKa IIOCTPOEHHOT'O IPOTHO3A.
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NCCJEJIOBAHUA PEAJIBHOM ITPOITYCKHOM CITOCOBHOCTH B
BECITPOBOJHBIX CETAX CTAHJAAPTA |EEE 802.11N

Jlana o0Imias XxapakTepucTHKa OecrpoBoaHbIX cereil crammapra WIiFi 802.11n, uccienoBana wux
peayibHass TPOMYCKHAsi CIOCOOHOCTh, MCCIIEOBAaHA BO3MOXKHOCTh MPHUMEHEHHUS TAaKUX CETel Mpu
nepegave QaiyioB OOJBIIOr0 00BbEMa, a TAKKE BO3MOKHOCTH HCIOJIB30BAHHUS MYJIbTUMEIHIHBIX
CEPBHCOB.

KiroueBbie citoBa: mpomyckHas criocoonocts, IEEE 802.11n, WiFi 802.11.

Jlana 3araibHa XapakTepucTHKa Oe3aporoBux Mepex crangapty WIiFi 802.11n, nocmimkena  ix
Ni#icCHa TPOIMYCKHA 3[aTHICTh, JOCHIKCHa MOXIMBOCTh 3aCTOCYBaHHS TaKUX MEpPEX NpU mepenadi
GaiiiB BEIUKOro po3Mipy, a TAKOK MOKJIMBICTh BUKOPHUCTAHHS MYJIbTUMEII HHUX CEPBICiB.

Kunrouosi cioBa: nponyckna 3aarHicts, IEEE 802.11n, WiFi 802.11.

A general characteristic of wireless networkingndtrd, IEEE 802.11n, investigate their actual
capacity, the possibility of such networks whemsfarring large files, as well as the ability teeus
multimedia services.

Key words: bandwidth, IEEE 802.11n, WiFi 802.11.
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